
Supplementary Tables and Figures: 

 

Supplementary Figure 1: OMI endpoints of organoids derived from a trastuzumab-

responsive xenograft tumor. A. Redox ratio of BT474 xenograft-derived organoids treated with 

paclitaxel (P), trastuzumab (H), XL147 (X), and the combined drug treatments H+P, H+X, H+P+X 

at 24 (blue), 48 (red), and 72hr (green).  B. NADH m  of BT474 xenograft-derived drug treated 

organoids at 24 (blue), 48 (red), and 72hr (green).  C. FAD m  of BT474 xenograft-derived drug 

treated organoids at 24 (blue), 48 (red), and 72hr (green).  D. OMI index (composite endpoint of 

weighted redox ratio, NADH m, and FAD m) of BT474 xenograft-derived drug treated organoids 

at 24 (blue), 48 (red), and 72hr (green).  *p<0.05, for treated vs. control within a time point. 

  



Supplementary Table 1: NADH and FAD lifetime component values of BT474-xenograft 

derived organoids (mean, standard deviation) from a two-component exponential fit of the 

fluorescence decay, ( CtI
tt


 21 /

2

/

1 expexp)(
  ). Boxes shaded pink represent a 

significant decrease in mean value vs. control.  Boxes shaded blue represent a significant increase 

in mean value vs. control. NADH 1/1 is attributed to free NADH, NADH 2/2 is attributed to 

bound NADH. FAD 1/1 is attributed to bound FAD, FAD 2/2  is attributed to free FAD.  

 

  



 

Supplementary Figure 2: Population modeling identifies heterogeneous drug responses of 

BT474 cells.  A.  Population density modeling of the mean OMI index per cell in control and 

treated BT474 organoids at 24 hr.  B.  Population density modeling of the OMI index for BT474 

organoids treated for 72hr.   

A B 



 

Supplementary Figure 3: OMI endpoints of organoids derived from a trastuzumab-resistant 

xenograft tumor. A. Redox ratio of HR6 xenograft-derived organoids treated with paclitaxel (P), 

trastuzumab (H), XL147 (X), and the combined drug treatments H+P, H+X, H+P+X at 24 (blue), 

48 (red), and 72hr (green).  B. NADH m  of HR6 xenograft-derived drug treated organoids at 24 

(blue), 48 (red), and 72hr (green).  C. FAD m  of HR6 xenograft-derived drug treated organoids 

at 24 (blue), 48 (red), and 72hr (green).  D. OMI index (composite endpoint of weighted redox 

ratio, NADH m, and FAD m) of HR6 xenograft-derived drug treated organoids at 24 (blue), 48 

(red), and 72hr (green).  *p<0.05, for treated vs. control within a time point. 

 

  



Supplementary Table 2: NADH and FAD lifetime component values of HR6-xenograft derived 

organoids (mean, standard deviation) from a two-component exponential fit of the fluorescence 

decay, ( CtI
tt


 21 /

2

/

1 expexp)(
  ). Boxes shaded pink represent a significant decrease in 

mean value vs. control.  Boxes shaded blue represent a significant increase in mean value vs. 

control. NADH 1/1 is attributed to free NADH, NADH 2/2 is attributed to bound NADH. FAD 

1/1 is attributed to bound FAD, FAD 2/2  is attributed to free FAD.  

 

  



 

Supplementary Figure 4: Population modeling identifies heterogeneous drug responses of 

HR6 cells.  A.  Population density modeling of the mean OMI index per cell in control and treated 

HR6 organoids at 24 hr.  B.  Population density modeling of the OMI index for HR6 organoids 

treated for 72hr.  

 

 

 

Supplementary Table 3: Grade, proliferation rate, estrogen receptor expression, progesterone 

receptor expression, and HER2 receptor expression of the patient samples.   

Sample Grade 

Proliferative 

rate 

ER 

intensity 

ER % 

stained 

cells 

PR 

intensity 

PR % 

stained 

cells 

Her2 

FISH 

Her2:Cep17 

ratio Figures 

1  high high 3+ 95 3+ 95 Not Amp 1.7 
Fig. 5A-C,  

Sup. Fig. 3 

2 Intermediate intermediate 3+ 90 3+ 90 Not Amp 1.4 
Fig. 5D,E 

Sup. Fig. 4 

3 high high 3+ 95 3+ 99 Not Amp 1 
Fig. 5F,G 

Sup. Fig. 5 

4 high intermediate 3+ 95 3+ 70 Not Amp 1.1 
Fig. 5H,I 

Sup. Fig. 6 

5 high high 0 0 0 0 Amp 7.95 
Fig. 6A,B 

Sup. Fig. 7 

6 high high 2+ 3 2+ 3 Not Amp 0.9 
Fig. 6C,D 

Sup. Fig. 8 

A B 



 

Supplementary Figure 5: Population modeling identifies heterogeneous drug responses of 

organoids from patient sample #1 (ER+/HER2-).  Population density modeling of the mean 

OMI index per cell in control and treated organoids derived from patient sample #1 (ER+/HER2+) 

at 72 hr.  
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Supplementary Figure 6: OMI endpoints of organoids derived from a ER+ primary tumor. 

A. Redox ratio of organoids derived from an ER+ primary tumor treated with paclitaxel (P), 

tamoxifen (T), trastuzumab (H), XL147 (X), and the combined drug treatments H+X, H+P+X, 

H+P+T, and H+P+T+X at 24 (blue), 48 (red), and 72hr (green).  B. NADH m of organoids derived 

from an ER+ primary tumor at 24 (blue), 48 (red), and 72hr (green).  C. FAD m of  organoids 

derived from an ER+ primary tumor at 24 (blue), 48 (red), and 72hr (green).  D. OMI index 

(composite endpoint of weighted redox ratio, NADH m, and FAD m) of organoids derived from 

an ER+ primary tumor at 24 (blue), 48 (red), and 72hr (green).  *p<0.05, for treated vs. control 

within a time point. 

 

 

  



Supplementary Table 4: NADH and FAD lifetime component values of organoids derived from 

an ER+ primary tumor (mean, standard deviation). Boxes shaded pink represent a significant 

decrease in mean value vs. control.  Boxes shaded blue represent a significant increase in mean 

value vs. control. NADH 1/1 is attributed to free NADH, NADH 2/2 is attributed to bound 

NADH. FAD 1/1 is attributed to bound FAD, FAD 2/2  is attributed to free FAD.  

 

 



 

Supplementary Figure 7: Population modeling identifies heterogeneous drug responses of 

organoids from patient sample #2 (ER+/HER2-).  Population density modeling of the mean 

OMI index per cell in control and treated organoids derived from patient sample #2 (ER+/HER2+) 

at 72 hr.  
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Supplementary Figure 8: OMI endpoints of  organoids derived from a second ER+ primary 

tumor.  A. Redox ratio of organoids derived from a second ER+ primary tumor treated with 

paclitaxel (P), tamoxifen (T), trastuzumab (H), and the combined drug treatments H+P, H+T, P+T, 

and H+P+T at 24 (blue), 48 (red), and 72hr (green).  B. NADH m  at 24 (blue), 48 (red), and 72hr 

(green).  C. FAD m at 24 (blue), 48 (red), and 72hr (green).  D. OMI index (composite endpoint 

of weighted redox ratio, NADH m, and FAD m)  at 24 (blue), 48 (red), and 72hr (green).  *p<0.05, 

for treated vs. control within a time point. 

 

  



Supplementary Table 5: NADH and FAD lifetime component values of organoids derived from 

a second ER+ primary tumor (mean, standard deviation). Boxes shaded pink represent a significant 

decrease in mean value vs. control.  Boxes shaded blue represent a significant increase in mean 

value vs. control. NADH 1/1 is attributed to free NADH, NADH 2/2 is attributed to bound 

NADH. FAD 1/1 is attributed to bound FAD, FAD 2/2  is attributed to free FAD.  

 



 

Supplementary Figure 9: Population modeling identifies heterogeneous drug responses of 

organoids from patient sample #3 (ER+/HER2-).  Population density modeling of the mean 

OMI index per cell in control and treated organoids derived from patient sample #3 (ER+/HER2+) 

at 24 hr.  
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Supplementary Figure 10: Population modeling identifies heterogeneous drug responses of 

organoids from patient sample #4 (ER+/HER2-).  Population density modeling of the mean 

OMI index per cell in control and treated organoids derived from patient sample #4 (ER+/HER2+) 

at 72 hr.  
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Supplementary Figure 11: OMI endpoints of  organoids derived from a third ER+ primary 

tumor. A. Redox ratio of organoids derived from a third ER+ primary tumor treated with paclitaxel 

(P), tamoxifen (T), trastuzumab (H), XL147 (X) and the combined drug treatments H+P, H+X, 

and H+P+T+X at 24hr.  B. NADH m  of these organoids at 24hr.  C. FAD m of these organoids 

at 24hr.  D. OMI index (composite endpoint of weighted redox ratio, NADH m, and FAD m)  at 

24hr.  *p<0.05, for treated vs. control. 

Supplementary Table 6: NADH and FAD lifetime component values of organoids derived from 

a third ER+ primary tumor (mean, standard deviation). Boxes shaded pink represent a significant 

decrease in mean value vs. control.  Boxes shaded blue represent a significant increase in mean 

value vs. control. NADH 1/1 is attributed to free NADH, NADH 2/2 is attributed to bound 

NADH. FAD 1/1 is attributed to bound FAD, FAD 2/2  is attributed to free FAD.  

 



  

 

Supplementary Figure 12: OMI endpoints of organoids derived from a fourth ER+ primary 

tumor. A. Redox ratio of organoids derived from a fourth ER+ primary tumor treated with 

paclitaxel (P), tamoxifen (T), trastuzumab (H), XL147 (X) and the combined drug treatments H+P, 

H+X, H+P+X, H+P+T, and H+P+T+X at 24 (blue), 48 (red), and 72hr (green).  B. NADH m of 

these organoids at 24 (blue), 48 (red), and 72hr (green).  C. FAD m at 24 (blue), 48 (red), and 72hr 

(green).  D. OMI index (composite endpoint of weighted redox ratio, NADH m, and FAD m) at 

24 (blue), 48 (red), and 72hr (green).  *p<0.05, for treated vs. control within a time point. 

 

  



Supplementary Table 7: NADH and FAD lifetime component values of organoids derived from 

a fourth ER+ primary tumor (mean, standard deviation). Boxes shaded pink represent a significant 

decrease in mean value vs. control.  Boxes shaded blue represent a significant increase in mean 

value vs. control. NADH 1/1 is attributed to free NADH, NADH 2/2 is attributed to bound 

NADH. FAD 1/1 is attributed to bound FAD, FAD 2/2  is attributed to free FAD.  

 



 

 

Supplementary Figure 13: OMI endpoints of organoids derived from a HER2+ primary 

tumor.  A. Redox ratio of organoids derived from a HER2+ primary tumor treated with fulvestrant, 

trastuzumab, and A4 at 24hr.  B. NADH m  of these organoids at 24hr.  C. FAD m at 24hr.  D. 

OMI index (composite endpoint of weighted redox ratio, NADH m, and FAD m)  at 24hr.  

*p<0.05, for treated vs. control. 

Supplementary Table 8: NADH and FAD lifetime component values of organoids derived from 

a HER2+ primary tumor (mean, standard deviation). Boxes shaded pink represent a significant 

decrease in mean value vs. control.  Boxes shaded blue represent a significant increase in mean 

value vs. control. NADH 1/1 is attributed to free NADH, NADH 2/2 is attributed to bound 

NADH. FAD 1/1 is attributed to bound FAD, FAD 2/2  is attributed to free FAD.  

 



 

Supplementary Figure 14: OMI endpoints of organoids derived from a TNBC primary 

tumor. A. Redox ratio of organoids derived from a TNBC primary tumor treated with tamoxifen 

(T), trastuzumab (H), and the combined treatment, H+T at 48hr.  B. NADH m  of these organoids 

at 48hr.  C. FAD m at 48hr.  D. OMI index (composite endpoint of weighted redox ratio, NADH 

m, and FAD m)  at 48hr.  *p<0.05, for treated vs. control. 

Supplementary Table 9: NADH and FAD lifetime component values of organoids derived from 

a TNBC primary tumor (mean, standard deviation). Boxes shaded pink represent a significant 

decrease in mean value vs. control.  Boxes shaded blue represent a significant increase in mean 

value vs. control. NADH 1/1 is attributed to free NADH, NADH 2/2 is attributed to bound 

NADH. FAD 1/1 is attributed to bound FAD, FAD 2/2  is attributed to free FAD.  

 


